Coverage Request for DecisionDx DiffDx-Melanoma (Z00BS)
Description of request

Difficult-to-diagnose melanocytic neoplasms with uncertain malignant potential are an important clinical
problem, for (a) dermatopathologists who face the challenge of providing a clear and accurate diagnosis and (b)
dermatologists who need a clear diagnosis to support treatment and patient management decisions.
Approximately 300,000 melanocytic lesions each year cannot be confidently diagnosed as benign or malignant
by H&E staining alone.'™ Today, dermatopathologists resolve their diagnoses by consultation with colleagues,
immunohistochemical studies (IHC), and adjunctive molecular testing such as gene expression, however,
significant uncertainty often remains after employment of these tools due to substantial levels of diagnostic
discordance among dermatopathologists and limitations in the accuracy and application of currently available
molecular testing.>”” The impact of this ambiguity can result in misdiagnosis or missed diagnosis of melanoma,
both of which have considerable impact on patient care. Unnecessary re-excisions, sentinel lymph node
biopsies, and increased follow-up may result from misdiagnosis of a diagnostically challenging benign lesion,
whereas a diagnostically challenging melanoma inappropriately classified as a benign nevus may result in under-
treatment for a potentially deadly disease. 810 Castle Biosciences has developed the DecisionDx DiffDx-
Melanoma test, a 35-gene expression profile test (35-GEP), with intended use in primary cutaneous melanocytic
neoplasms or for which malignant potential is uncertain.*2 This is an adjunctive diagnostic test to characterize
lesions as benign or malignant when used in the context of other clinical, laboratory and histopathologic
information. Note that in April 2019, Palmetto MolDX posted a final LCD for a similar gene expression profile
test (Myriad MyPath Melanoma, a 23-gene expression profile test [23-GEP] [ZB041, L37859]) that has also been
validated as an adjunctive diagnostic aid for invasive melanocytic neoplasms of uncertain malignant potential.

Importantly, DecisionDx DiffDx-Melanoma has improved accuracy, technical success, and definitive result
delivery compared to other molecular assays available on the market and specifically the 23-GEP test and
meets reasonableness and medical necessity criteria (Appendix A). Therefore, and as a result of our October
21, 2020 informal meeting, we are requesting a reconsideration of LCD L37859 to include DecisionDx DiffDx-
Melanoma that would convert LCD L37859 to a foundational LCD and include DecisionDx DiffDx-Melanoma
in the accompanying coverage and billing article.

Based upon our discussions, the reconsideration request for conversion of the existing LCD to a foundational
LCD as well as the coverage and billing article should be straightforward; however, we recommend a change to
the coverage limitations. Specifically, the initial LCD limited coverage to tests ordered by board-certified
dermatopathologists. Based upon interviews with dermatologists and dermatopathologists, it is clear that
dermatopathologists may often issue a skin biopsy pathology report that contains diagnostic uncertainty, due
to inability to arrive at a definitive diagnosis or by arriving at a definitive diagnosis that conveys ambiguity [i.e.,
melanocytic tumor of unknown malignant potential (MELTUMP)]. As such, decisions for patient management,
including primary lesion surgical management decisions, falls to board-certified dermatologists or other treating
clinicians. Published studies for both the 35-GEP and the 23-GEP show clinical utility of GEP tests for
dermatologists to assist in the decision to avoid surgical procedures when a benign diagnosis is supported by
GEP test results. These interview findings were discussed with the Palmetto MolDX Medical Directors on
October 21, 2020 and, separately, with the Noridian Medical Directors on November 13, 2020. Both groups of
Medical Directors were in alignment to list both board-certified dermatopathologists and board-certified
dermatologists within the coverage limitations. In addition, during the call with the Noridian Medical Directors,
it was noted that treating clinicians with expertise in management of skin cancer are not limited to board
certified dermatologists, and, especially in areas where dermatology specialty access is limited, other treating



clinicians such as primary care providers also make the same surgical management decisions. As such, the
attached, proposed foundational LCD contains language to enable ordering in this scenario.

Background

Suspicious pigmented lesions result in over 5 million biopsies per year in the United States. From those biopsies,
approximately 200,000 invasive cutaneous melanomas (CM) and melanoma in situ (MIS) will be diagnosed. The
early and accurate diagnosis of CM is critical for favorable patient outcomes, where CM with low tumor depth
(thin Breslow depth) have survival rates >98%.'%'* The current gold standard for diagnosis is the visual
examination of hematoxylin and eosin (H&E) stained biopsy tissue by a dermatopathologist using light
microscopy. Though sufficient for many lesions, a significant portion of lesions have high diagnostic discordance
and/or ambiguous features that require second opinions or adjunctive tests.?>7%> A definitive diagnosis of
either benign nevus or malignant melanoma leads to divergent management strategies, and correct, early
diagnosis is a key determinant in patient outcomes.67

Current Diagnostic Pathway

A dermatologist (or less commonly a primary care physician) is the initial provider to identify or evaluate a
pigmented lesion suspicious for melanoma.

In the case of suspicious pigmented lesions, the ABCDE classification system is typically used to evaluate the
likelihood of the lesion to be melanoma. Lesion asymmetry, border, color, diameter, and evolving status are
used to identify lesions with higher possibility of being malignant. Other characteristics, including change in
sensation (i.e. pain, itchy) or change in the surface of the lesion (i.e. dry, bleeding) are evaluated and noted.
Documentation of lesion characteristics may include photographs and/or dermoscopy. Based on the
combination of patient history and risk of malignancy determined by clinical examination, a biopsy may be
recommended to assess the lesion at the cellular and molecular level to render a diagnosis. Biopsy type can
depend on lesion location and size. Although shave biopsies (saucerization technique) are frequently used for
the diagnosis of suspicious pigmented lesions, this technique carries the risk of transecting the base of a lesion
which can result in difficulty in accurately measuring tumor depth.*® Punch and incisional biopsies can also be
used for the diagnosis of melanoma, however, the preferred method is an excisional biopsy where the entire
lesion is removed if there is significant clinical concern for melanoma. Tissue is processed and stained with
hematoxylin and eosin (H&E) and reviewed by a dermatopathologist using a microscope. The subsequent
identification of the histologic features of melanoma such as asymmetry, atypical melanocytes, dermal mitosis,
and pagetoid infiltration of melanocytes may result in a diagnosis of melanoma.

In approximately 15% of biopsies, a definitive diagnosis cannot be made by H&E visualization alone, and
additional consultation and/or adjunctive molecular tests such as IHC, fluorescence in situ hybridization (FISH),
comparative genomic hybridization (CGH), and gene expression profiling (GEP) may be performed. Each of these
tests has strengths and weaknesses resulting in additional information that may be useful in establishing a
diagnosis.1 31924

e FISH queries four to six chromosomal loci through hybridization of fluorescent probes and evaluation by
visualization of the tissue. Limitations in application of FISH include (i) possible false negative results in
melanomas without alterations at the interrogated loci, (ii) possible false positives when polyploidy is
present, (iii) insufficient signal for interpretations results in 5-30% of cases, and (iv) subjectivity of



analysis due to significant inter-observer variability from varied probe sets, cut-off thresholds and
skill/experience of observers and laboratories.?>%°

e SNP array/aCGH methodologies interrogate the genome more broadly and quantification of signal does
not involve subjective human interpretation. However, the requirement for ~40% homogeneity in tumor
specimens means that aberrations in cell subpopulations may go undetected. In addition, SNP
array/aCGH requires a relatively large quantity of tissue, restricting use to thicker tumors, and the
significance of some detected aberrations is unknown,30-32

e MyPath Melanoma is a 23-gene expression profile that evaluates expression of RNA transcripts produced
by 14 discriminant genes and 9 stably-expressed control genes for normalization.33-3> Detection of a
genetic signature of malignancy by a gene expression profile is objective and reproducible. However, the
test has technical limitations including a technical failure rate of 14.7% and an indeterminate result in
10-12% of results. Thus, as many as one-quarter of cases submitted for testing will not yield definitive
results.33-3°
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Figure 1. Diagnostic pathway for patients with melanocytic neoplasms suspicious for melanoma.

A final pathology report, including adjunctive testing results, is sent to the dermatologist and a clinical
management plan is discussed with the patient based on the established diagnosis. For benign lesions, no
additional follow-up is typically recommended, and the patient continues routine skin screening as usual. If a
diagnosis of melanoma is received, clinical staging (i.e., depth of tumor, presence of ulceration, clinical
examination of nodal basin) are performed to assess initial prognosis and treatment recommendations.3® Gene
expression profiling may also be obtained at this time for additional prognostic information to inform treatment
plan decisions in the context of clinical stage. Surgical resection by wide local excision with a margin of 1-2 cm
is the primary treatment for the majority of melanoma patients. Additional management decisions regarding
lymph node biopsy, imaging and adjuvant therapy are also based on prognostic information.



If a definitive diagnosis of benign nevus or malignant melanoma is unable to be determined, as is the case with
approximately 15-25% of lesions that undergo adjunctive testing, and malignant potential of the lesion remains
uncertain and is commonly treated as the worst-case differential diagnosis, resulting in unnecessary re-excisions
and increased clinical follow-up. Thus, arriving at a definitive diagnosis of malignant versus benign lesion has
profound implications for patient management.?-10

DecisionDx DiffDx-Melanoma Overview
Intended Use

The DecisionDx DiffDx-Melanoma 35-gene expression profile (GEP) is intended for use in patients with primary
cutaneous melanocytic neoplasms with equivocal histopathology or for which malignant potential is uncertain.
This adjunctive test aids in characterizing these lesions as benign or malignant and should be interpreted in
the context of other clinical, laboratory, and histopathologic information to assist dermatopathologists in
arriving at a correct diagnosis of melanoma versus non-melanoma and to aid dermatologists and other
treating clinicians with the interpretation of skin biopsy reports to inform patient management decisions.'%*2

Test Description

DecisionDx DiffDx-Melanoma is a multigene expression test that analyzes 32 discriminant genes demonstrated
to have differential expression between benign nevi and malignant melanoma lesions and 3 control genes
(Appendix B). This 35-gene expression profile (35-GEP) test is performed on formalin-fixed paraffin-embedded
(FFPE) tumor tissue biopsy specimens of a patient’s primary melanocytic neoplasm. The test uses a neural
network algorithm to classify lesions as benign (GEP suggestive of benign neoplasm), malignant (GEP suggestive
of melanoma), or intermediate-risk (GEP cannot exclude malignancy).!! The test has proven analytic validity,
clinical validity, and clinical utility.*>1?

Clinical Validity

To identify a diagnostic signature capable of classification of malignancy, deep machine learning was applied to
training cohort gene expression data (n=416 [200 benign nevi and 216 malignant melanoma specimens]) in a
prospectively designed archival biomarker study. Benign specimens were reviewed by at least three
dermatopathologists and inclusion in both the training and independent validation cohort required diagnostic
concordance by at least 2 dermatopathologists. The modeling was performed using neural networks to develop
the final test selected for validation, which was comprised of one gene expression signature, where the presence
of spitzoid and/or MIS features was incorporated with two algorithms. The gene expression signature generates
probability scores which are used to classify the lesions as benign, intermediate-risk, or malignant.

The DecisionDx DiffDx-Melanoma test was validated in an independent cohort of 503 diagnostically concordant
melanocytic neoplasms including 273 benign nevi representing 8 subtypes and 230 melanomas representing 9
subtypes.!! Within the validation cohort, DecisionDx DiffDx-Melanoma generated definitive benign or malignant
results in the majority of lesions tested and demonstrated highly accurate classification (Table 1). Importantly,
only 3.6% of specimens from patients of all ages and 3.8% of specimens in patients >18 years old received the
intermediate-risk results. Technical success of the test was achieved in 96.6% of lesions tested. In the Medicare
population, the test maintained high accuracy in classification of malignancy and low rate of intermediate-risk
test results.



Table 1. Accuracy of DecisionDx DiffDx-Melanoma in validation cohort in patients of all ages, over the
age of 18 years, and in Medicare population

All ages Age > 18 years Age 2 65 years
(n=503) (n=478) (n=178)
35-GEP 95% ClI 35-GEP 95% ClI 35-GEP 95% ClI

Sensitivity 99.1% 97.9-100% 99.1% 97.9-100% 99.2% 97.6-100%
Specificity 94.3% 91.5-97.1% 96.2% 93.8-98.6% 100% 100-100%
PPV 93.6% 90.5-96.7% 96.1% 93.6-98.6% 100% 100-100%
NPV 99.2% 98.1-100% 99.1% 97.9-100% 98.1% 94.3-100%
Intermediate 3.6% 3.8% 3.4%
-risk result

Samples that fall in intermediate-risk zone were excluded from the calculation.
PPV- positive predictive value; NPV — negative predictive value; Cl — confidence interval.

The 35-GEP accurately classified melanoma lesions as malignant in 14/14 desmoplastic melanomas, 25/26
lentigo maligna, 15/15 nevoid, 59/60 nodular, 72/77 superficial spreading, and 17/19 MIS lesions. Nevi were
also appropriately classified as benign for 42/45 blue, 96/99 common nevi, 82/91 dysplastic nevi, and 26/36
Spitz nevi. Six out of seven Spitz nevi classified as malignant occurred in pediatric patients; thus, additional
studies are being undertaken to confirm the performance of the test in pediatric patients. When compared to
other currently available ancillary tests, DecisionDx DiffDx-Melanoma has similar or improved sensitivity and
specificity, reduced technical failures and more diverse inclusion of both benign and malignant subtypes in
development and validation. (Table 2)

Table 2. Comparison of 35-GEP to other ancillary molecular diagnostic tools (adapted from Estrada 2020).!

Study yf”c“:s’z; Tyt';ztm Sensitivity Specificity T‘*;:nl’j‘:‘éa' Nevi subtypes included mi'hajz‘;?a subtypes
Acral, desmoplastic,
Blue, common, deep lentiginous, lentigo
Current study 503 35-GEP 99.1% 94 3% 3.4% penetrating, dysplastic, maligna, in situ, nevoid,
Spitz nodular, superficial
spreading, spitzoid
Blue, common, dysplastic Acral, lentigo maligna,
Clarke et al.4! 437 23-GEP 94.0% 90.0% 14.7% Spit£ ' " nodular, superficial
spreading
Acral, lentigo maligna,
Clarke et al.4° 736 23-GEP 91.5% 92.5% NA Not reported nodular, superficial
spreading
Geramietal®> 196 FISH*  86.7%  95.4% na  Acral blue, common, Not reported
dysplastic, Spitz
. Blue, common, dysplastic Acral, lentigo maligna,
Gerami et al.%3 233 FISH* 83.0% 94.0% NA S itz, ’ " nodular, superficial
p spreading
Acral, cutaneous
PRAME . . paramucosgl, .
Lezcano et al.? 400 IHC 84.7%% 99.2%% NA Common, dysplastic, Spitz desmoplastic, lentigo
maligna, nevoid, nodular,
superficial spreading
Blue, common, deep .
Lezcano et al.®” 110 PT:QAE 75.0% 98.8% NA penetrating, dysplastic, ggzlé:n?l:?:;?ct)id, sz

Spitz
#6p25, Cep 6,6023, and 11q13
& Calculated from the data reported in the manuscript.
NA — not addressed.



Clinical Utility

The clinical need and utility of adjunctive diagnostic tools for diagnosis of melanocytic neoplasms has been
previously demonstrated.3”:38 Specifically, for the Myriad MyPath 23-GEP test, intended for use as an adjunctive
diagnostic aid for melanocytic lesions with equivocal histopathology or for which malignant potential is
uncertain, the impact on improving dermatopathologist’s diagnoses of melanoma versus non-melanoma as well
as the impact on dermatologists’ patient management has been demonstrated. Comparison of pre- and post-
test diagnoses of diagnostically challenging melanocytic neoplasms demonstrated a 56% increase in definitive
diagnoses and an 42.7% overall change in diagnosis. Change in treatment recommendations for 49% of patients
and 76.6% of changes aligned to test result. In a cohort of patients with pretest diagnoses of “indeterminate”,
patient management changes by dermatologists were assessed after the GEP testing provided a definitive
diagnosis. The treatment differed from pretest recommendations in 71.4% of cases and excisions were reduced
by 63.2% in benign lesions. Taken together, these studies suggest that Medicare beneficiaries with diagnostically
challenging primary cutaneous melanocytic neoplasms, for whom GEP is used to establish a diagnosis, may have
improved outcomes by comparison to untested patients, as defined by an increase in accurate diagnoses and
reduction in burdensome and unnecessary treatments.

A clinical utility study of DecisionDx DiffDx-Melanoma 35-GEP demonstrated similar findings to that of Myriad
MyPath 23-GEP. Sixty difficult-to-diagnose lesions that were diagnostically discordant or designated as unknown
malignant potential by 3 to 5 expert dermatopathologists were tested with DecisionDx DiffDx-Melanoma.? Six
dermatopathology study participants reviewed the cases with and without test results to determine if the
results demonstrated diagnostic utility and impacted treatment recommendations. In addition, fourteen board-
certified dermatologists reviewed case details and a pathology report with and without test results to determine
impact on patient management. After receiving the DecisionDx DiffDx-Melanoma result, individual diagnosis
changes were observed in 41.7% of cases and diagnostic confidence was increased in 51% of cases.
Dermatologists treatment recommendations were also impacted by DecisionDx DiffDx-Melanoma test results.*?
In lesions with benign test results, willingness to observe the lesion and not provide additional treatment was
increased in 69% of responses. Lesion excisions for cases with benign result were decreased in 76.7% of
responses and appropriately remained the same for malignant lesions. This would have resulted in a net
reduction in the number of surgeries performed for difficult-to-diagnose melanocytic neoplasms, due to the
focused reduction of interventions in those cases that received a benign GEP result. Thus, DecisionDx DiffDx-
Melanoma test informs similar changes in individual diagnoses by dermatopathologists and similar reduction
in re-excisions of benign lesions in patient management recommendations by dermatologists as have been
reported for the Myriad MyPath Melanoma test, confirming the clinical utility of both GEP tests for this
intended use 123738 (Table 3).



Table 3. Comparison of demonstrated clinical utility of DecisionDx DiffDx-Melanoma and Myriad MyPath gene
expression assay.

Myriad MyPath Melanoma Castle Biosciences
23-Gene Expression Assay 35-Gene Expression Assay

Overall change in diagnoses in
difficult-to-diagnose lesions by 42.7% AM1.7%
dermatopathologists

Changes in diagnosis

0, 0,
concordant with test results 76.6% 88.1%

Reduction in re-excision of
biopsy with benign test result 63.2% 76.7%
by dermatologists

Outcome improvement: Informed management decisions on management of melanocytic neoplasms
compared to GEP with current coverage indications.

An indirect chain of evidence linking improved diagnostic accuracy and clarity with patient management
decisions can demonstrate improvement in outcomes in patients tested with DecisionDx DiffDx-Melanoma. In
addition, because a test with similar clinical utility is currently available with coverage indication, outcome
improvement can also be constructed by comparison of DecisionDx DiffDx-Melanoma to the Myriad MyPath
Melanoma assay by demonstration that DecisionDx DiffDx-Melanoma has improved technical success, accuracy
of results, and provides more definitive results with the same clinical utility as Myriad MyPath Melanoma.

Does the 35-GEP test as an adjunctive | Yes. The 35-GEP demonstrated highly accurate classification of lesions
diagnostic aid for melanocytic neoplasms | as benign or malignant in an independent validation of 503 primary
accurately classify lesions as benign or | cutaneous melanocytic neoplasms. Technical success was achieved in
malignant? 96.6% of specimens, 96.4% of results demonstrated a definitive test
result. The test had sensitivity of 99.1% and specificity of 94.3% in
patients of all ages. Specificity was improved to 96.2% in patients 218
years of age.!?

Is diagnostic classification of the 35-GEP at | Yes. Molecular testing for melanocytic neoplasms with uncertain or
least as good as alternative methods? equivocal histopathology is included as viable adjunctive diagnostic tools
in NCCN guidelines, including the existing gene expression profile test.3®
These tests are to be used as diagnostic adjuncts and interpreted in the
context of clinical and histopathological findings to clarify the diagnosis.

Compared to the currently available 23-GEP, the 35-GEP has substantial
improvements that enhance diagnostic classification, including (i)
equivalent or improved sensitivity and specificity, (ii) reduced
indeterminate/intermediate-risk results that fail to resolve diagnostic
uncertainty, (iii) improved technical success, and (iv) inclusion of
additional lesion subtypes in development and validation.3*%

Compared to other available diagnostic aids such as CGH, FISH, and
PRAME IHC, the 35-GEP has advantages of improved accuracy, providing
an objective result that is not subjected to human interpretation, and
production of results from a single laboratory to eliminate site-to-site
variability and enhance reproducibility of results.?6-32




Are different diagnostic groups Yes. According the NCCN guidelines, patients with a diagnosis of
associated with different management malignant melanoma or melanoma in situ should be treated with surgical
interventions? excision of the lesion with clinical margins of 0.5 cm-1.0 cm for
melanoma in situ and 1.0-2.0 cm for invasive melanoma dependent on
thickness of the tumor.3® Sentinel lymph node biopsy may also be
performed to predict the patient’s individual risk. In contrast, patients
with benign neoplasms typically receive no further treatment and
continue with regular follow-up and clinical surveillance for additional
lesions.

Unnecessary re-excisions, sentinel lymph node biopsies, and increased
follow-up may result from a diagnostically challenging benign lesion,
whereas a diagnostically challenging melanoma inappropriately
diagnosed as benign may result in under-treatment and progression to
late-stage melanoma .10

Thus, diagnostic accuracy has enormous implications for patient care.

Has treatment according to diagnostic | Yes. Surgical intervention can be curative for many patients with early-
groups been demonstrated to improve | stage melanoma, however, delay in diagnosis and treatment can result
outcomes? in regional and systemic disease spread (i.e., Stage Ill — Stage IV disease)
significantly worsening patient prognosis.’*** Conversely, diagnostic
uncertainty in patients with melanocytic neoplasms of uncertain
malignant potential can result in overdiagnosis of melanoma and
overtreatment of benign lesions and unnecessary re-excisions.

In recognition of the impact of accurate diagnosis on patient outcomes,
the Association for Molecular Pathology (AMP) has recognized that
“accurate diagnosis has inherent clinical utility and is foundational to

directing patient care to improve clinical outcomes”.>®

The indirect chain of evidence shows that improving diagnostic clarity focuses surgical interventions on the
appropriate patients, reducing the risk of both a missed diagnosis and misdiagnosis of melanoma. Early surgical
intervention in patients with melanoma results in improved prognosis, whereas delay in treatment may result
in regional or systemic disease spread (i.e., Stage Il — Stage IV disease) and poorer prognosis. Reducing re-
excisions in patients with difficult-to-diagnose benign lesions improves utilization of healthcare resources and
improved net health outcomes.

Outcome improvement: Summary

The evidence summarized above shows that the DecisionDx DiffDx-Melanoma test is an analytically and
clinically validated test that is a highly accurate adjunctive diagnostic test for patients with primary cutaneous
melanocytic neoplasms of uncertain malignant potential and has a positive impact on net health outcomes.
The test improves over the current, clinically available 23-GEP test by having reduced technical failure, reduced
indeterminate/intermediate risk results, and improved sensitivity (Table 4).



Table 4. Comparison of DecisionDx DiffDx-Melanoma to Myriad MyPath gene expression assay.

Myriad MyPath Melanoma Castle Biosciences
23-Gene Expression Assay 35-Gene Expression Assay
Number of Genes 23 35
Intended Use The test is intended for evaluation of primary cutaneous melanocytic neoplasms for
which the diagnosis of malignant melanoma versus benign nevus is equivocal /
uncertain
Technical Failure 14.7% 3.4%
Sensitivity 91.5-94.0% 99.1%
Specificity 90.0 - 92.5% 94.3%
PPV 79.4 - 89.7%* 93.6%
NPV 94.9 - 97.2%" 99.2%
Result Benign, indeterminate, malignant Benign, intermediate-risk, malignant
% indeterminate/ 10 -12% 3.6%
intermediate zone
TAT 5-7 days (lab to report) 5-7 days (lab to report)

*Not reported; calculated from data in publication

Consistent with NCCN guidelines, the result of this test can guide diagnosis of these difficult-to-diagnose lesions
when interpreted in the context of clinical and histopathological features.3® Accurate diagnosis of melanoma is
of acute importance as early surgical intervention is associated with high cure rates and improved prognosis.
The benefit of enhanced diagnostic clarity informed by the DecisionDx DiffDx-Melanoma test result is that
patients with diagnostically challenging benign lesions can be spared unnecessary surgical intervention, while
re-excisions and enhanced clinical surveillance can be focused on those with diagnostically challenging
melanomas, resulting in more efficient utilization of healthcare resources.
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Appendix A - DecisionDx-SCC Meets Medical Necessity and Reasonableness Standards

Criteria to be Medically
Reasonable and Necessary

DecisionDx DiffDx-Melanoma Qualifications

Proven Clinical Utility

Clinical utility of DecisionDx DiffDx-Melanoma for improved diagnostic clarity by dermatopathologists and patient
management decisions by dermatologists has been demonstrated in a published clinical utility study. This study
demonstrates changes in individual diagnoses, increased diagnostic concordance and confidence among
dermatopathologists following test results. Dermatologists also demonstrated changes in patient management plans
following DecisionDx DiffDx-Melanoma test results, including increased likelihood to monitor benign lesions through clinical
follow-up only and reduced re-excisions of benign lesions. These results verify the clinical utility of GEP testing in uncertain
melanocytic neoplasms demonstrated for the 23-GEP, a test with the same intended use.

Positive impact on health outcomes

Accurate diagnosis of difficult-to-diagnose lesions has a profound impact on patient management decisions as benign
lesions are typically followed through routine clinical surveillance, whereas melanoma is treated with additional surgical
intervention, and depending on clinical staging factors, consideration for sentinel lymph node biopsy, imaging, increased
follow-up, and referral for adjuvant therapy. Correct, early diagnosis of melanoma is critical for patient outcomes, as surgical
intervention of early-stage, thin melanoma is commonly curative, and patients have favorable outcomes. In contrast, a
missed diagnosis of melanoma can result in disease progression prior to treatment, to regional or systemic involvement (i.e.,
Stage Ill — Stage IV disease), and considerably worse prognosis. Uncertainty regarding the malignant potential of benign
melanocytic lesions commonly results in treatment for the worst-case differential diagnosis, resulting in unnecessary re-
excisions and increased clinical follow-up.

In line with generally accepted
professional medical standards;
accepted in the medical community
as safe and effective for the
condition in which it is used

National guidelines include ancillary molecular testing for melanocytic lesions in which malignant potential is uncertain, and
treatment recommendations are based on the ultimate diagnosis, including all clinical, pathological, and molecular
diagnostic information.

Consistent with the disease
diagnosed

The test is intended to be used for patients with primary cutaneous melanocytic lesions with equivocal histopathology or for
which malignant potential is uncertain.

Provided at the most appropriate
level in a manner that is safe and
effective for the patient

The test is a proprietary gene expression test that is only available through Castle Biosciences, Inc. The test is ordered on
biopsy specimen during the existing diagnostic workflow at the time as other ancillary molecular diagnostic tests.

Proven clinical validity

One prospectively designed archival multi-center study has demonstrated clinical validity.

Proven analytic validity

Analytical performance studies have shown the test is accurate, reproducible, and reliable.




Appendix B. Discriminant genes included in the DecisionDx-DiffDx Melanoma test

Gene classification
Barrier function
Barrier function
Barrier function
Barrier function
Barrier function
Barrier function
Cytoskeleton involved
Cytoskeleton involved
Cytoskeleton involved
Cytoskeleton involved
Cytoskeleton involved
Cytoskeleton involved
Gene regulation
Gene regulation
Gene regulation
Gene regulation
Gene regulation
Gene regulation
Melanin Biosynthesis
Melanin Biosynthesis
Melanin Biosynthesis
Melanin Biosynthesis
Melanin Biosynthesis
Protein synthesis
Protein synthesis
Tumorigenesis
Tumorigenesis
Tumorigenesis
Tumorigenesis
Tumorigenesis
Tumorigenesis
Tumorigenesis
Housekeeping
Housekeeping
Housekeeping

Gene symbol

HAL
MGP
CST6
GJAl
CSTA
CLCA2
KRT17
PPL
KRT2
ABLIM1
DSP
NES
KLF5
GATA3
BAP1
TP63
SAP130
SFN
GPR143
WIPI1
DCT
ATP6VOE2
PTN
RPS16
RPL37A
BCL2A1
BTG1
ANXAS8L1
DUSP4
CXCL14
S100A8
S100A9
FXR1
HNRNPL
YKT6

Gene name

Histidine ammonia-lyase

Matrix Gla protein

Cystatin-M

Gap junction alpha-1 protein

Cystatin A

Calcium-activated chloride channel regulator 2
Keratin, type | cytoskeletal 17

Periplakin

Keratin 2

Actin binding LIM protein 1

Desmoplakin

Nestin

Kruppel-like factor 5

GATA binding protein 3

Ubiquitin carboxyl-terminal hydrolase BAP1
Tumor Protein P63

Histone deacetylase complex subunit SAP130
14-3-3 protein sigma

G-protein coupled receptor 143

WD repeat domain phosphoinositide-interacting protein 1

Dopachrome tautomerase

ATPase H+ transporting VO subunit E2
Pleiotrophin

40S ribosomal protein S16

60S ribosomal protein L37a
Bcl-2-related protein Al

Protein BTG1

Annexin A8-like protein 1

Dual specificity protein phosphatase 4
C-X-C motif chemokine 14

Protein S100-A8

Protein S100-A9

RNA binding protein

mRNA function protein

ER membrane protein



